Werner syndrome protein. I. DNA helicase and dna exonuclease reside on the same polypeptide.
Werner Syndrome (WS) is a human progeroid disorder characterized by genomic instability. The gene defective in WS encodes a 3' --> 5' DNA helicase (Gray, M. D., Shen, J.-C., Kamath-Loeb, A. S., Blank, A. , Sopher, B. L., Martin, G. M., Oshima, J., and Loeb, L. A.(1997) Nat. Genet. 17, 100-103). Sequence alignment analysis identified an N-terminal motif in WRN that is homologous to several exonucleases. Using combined molecular genetic, biochemical, and immunochemical approaches, we demonstrate that WRN also exhibits an integral DNA exonuclease activity. First, whereas wild-type recombinant WRN possesses both helicase and exonuclease activities, mutant WRN lacking the nuclease domain does not display exonucleolytic activity. In contrast, WRN proteins with defective helicase activity are active in exonucleolytic digestion of DNA. Second, the exonuclease co-purifies with the 160-kDa WRN protein and its associated DNA helicase and ATPase activities through successive steps of ion exchange and affinity chromatography, suggesting that all three activities are physically associated. Lastly, anti-WRN antiserum specifically co-precipitates the WRN helicase and exonuclease activities indicating that both activities reside on the same antigenic WRN polypeptide. The association of an exonuclease with WRN distinguishes it from other RecQ homologs and raises the possibility that the distinct phenotypic characteristics of WS may be due in part to a defective exonuclease.